SUMMARY A randomised controlled study of an educational programme for children with asthma and their families was carried out by community child health nurses. Three hundred and sixty eight children aged 2 to 14 years were enrolled in the study after admission to hospital for asthma. The intervention group was visited monthly by a nurse for six months. The subjects were assessed six months later by a postal, self administered questionnaire. European children in the intervention group were taking significantly more drugs for the treatment of asthma six months after the index admission to hospital than those in the control group (mean (SD) intake 2-7 (1.1) v 2*1 (1.0), respectively). In particular, they were using more theophylline (56-6% v 37.0%) and inhaled steroids (34.9% v 21-0%). There was no difference between the groups for parental reports of improvement, of missed schooling, and in severe attacks of asthma of not responding to the usual treatment at home. European children in the intervention group used the hospital services for severe attacks of asthma more than controls (34*2% v 10.5%). There were more readmissions in the European intervention group in the subsequent six months after the index admission than in the control group (mean (SD) 0*51 (0.97) v 0*29 (0.65)). Re-admission continued to be higher in the 12 months after the nurse had stopped visiting (0-81 (1-65) v 0 25 (0.65)). There was no difference in the duration of hospital stay between the intervention and control groups. For Polynesian children there was no difference between the groups for any outcome measures.
tion, and were referred to hospital more often by the accident and emergency department and less often by their general practitioner.5 In England there has been a shift in the care of patients with asthma from primary care towards the hospital and also an increase in the number of self referred patients. 2 3 These patients tended to have less severe asthma on admission than patients referred by their general practitioner.
Asthma is underdiagnosed and undertreated,6 and many paediatric admissions to hospital for asthma are, in some way, related to improper action taken by the patient, his family, or the health care professional.7 8 A recently reported intensive programme designed to teach self management skills to 13 children with asthma and their parents by a specially trained nurse educator resulted in fewer admissions to hospital and emergency room visits compared with 13 control patients, less school absenteeism, and fewer attacks of asthma.9
Although this programme has been shown to be effective, it would be expensive to implement for all patients with asthma.
The purpose of this study was to determine whether additional education of children with asthma and their parents by community child health nurses* in the patients' homes could alter the course of their disease. The specific aims of the study were to reduce school absenteeism, to encourage visits to their general practitioner, to reduce the number of re-admissions to hospital and to teach parents and the child when to start additional treatment and when to seek medical help for the attack of asthma not responding to the usual treatment. Six months after discharge from hospital the child's progress and current management and family attitudes to their child's asthma and its management were examined, using a postal, self administered questionnaire. If a reply was not received a further copy of the questionnaire was sent. There were no further attempts after this to contact the family. In addition, the number of re-admissions and the duration of each re-admission to hospital for the six months after the index admission when the child health nurse was visiting and for the 12 months after the nurse had stopped visiting (six to 18 months after the index admission) were extracted from the hospital records. The last patient completed the 18 months' follow up on 14 October 1985. Results are expressed as mean (SD) and were analysed using standard parametric and nonparametric tests of significance.
The study was approved by the Auckland Hospital ethical committee.
Results
Three hundred and sixty eight patients were entered into the study, of whom 200 were European and 168 Polynesian. There were 94 European children in the intervention group and 106 in the control group and 84 Polynesian children in both the intervention and control groups.
The age and sex ratio of European children (6-1 (3-4) years, male:female ratio 1 Tables I and 2 summarise the results of the intervention for the European and Polynesian children, respectively. European children in the intervention group were taking significantly more drugs for the treatment of asthma six months after the index admission to hospital than those in the control group (2-7 (1.1) v 2-1 (1-0), respectively, p<O-OOl). In particular, they were taking more theophylline (57% v 37%, p=0-012) and inhaled steroids (35% v 21%, p=0047). There was no difference between the groups for parental reports of improvement, of missed schooling, and in severe attacks of asthma of not responding to the usual treatment at home. If the child had an attack of asthma not responding to usual treatment they were more likely to be taken to a general practitioner rather than the hospital (including the accident and emergency departments or directly to the children's wards), but the intervention group used the hospital service for primary care more often than the control group (34% v 11%, p=0.043). There were more readmissions in the European intervention group in the subsequent six months after the index admission than in the control group (0.51 (0-97) v 0-29 (0.65), p=0067), although the number of patients readmitted in the intervention group did not significantly differ from the control group (30% v 21%). In the next 12 months, six to 18 months after the index admission, more patients were re-admitted from the intervention group than from the control group (32% v 16%, p=0008) and the number of readmissions was also greater (0-81 (1-65) v 0-25 (0-65), p=0-003), but there was no difference in the duration of hospital stay. There were no deaths in either group. For Polynesian children there was no difference between the intervenfion and control groups for any of the outcome measures made six months after the index admission. Also there was no difference between the groups in re-admissions or duration of hospital stay six to 18 months after the index admission. Again there were no deaths in either group.
Discussion
Asthma is one of the most common diseases in childhood. Estimates of the prevalence of asthma in New Zealand have yielded results ranging from 1_9%12 to 25%,'3 and this seems to be increasing.14 A reduction in the rates of re-admission would markedly reduce the total number of admissions to hospital for asthma.
Teaching self management skills to children with asthma and their parents by a specially trained nurse educator is effective in reducing admissions to hospital for and morbidity from asthma.9 Providing such a service for all children with asthma, however, would be prohibitively expensive. Accordingly we used the existing community nursing servicesnamely, public health nurses employed by the Department of Health. An important aspect of their role is the continuing care of children in schools and the community. The nurses were given additional training on asthma by one of us (EAM).
The study would have been more powerful if we could have included a wider range of outcome measures. Ideally, daily asthma diaries and measurements of peak expiratory flow would have been used; they could not be included in the control group, however, without possibly having some beneficial effect of their own. The outcome variables therefore chosen were hard data, such as re-admissions, missed schooling, and parental reports of the medical management of their child's asthma and their perception of their own and their child's management skills.
The study found that European children in the intervention group were taking significantly more drugs for asthma six months after the index admission to hospital than in the control group. More were taking medications for asthma in each drug category (with preventative drugs, theophylline, and inhaled steroids reaching significance). This result probably represents improved compliance. This increased use of medications, however, was not associated with an increased parental report of improvement, a reduction of missed schooling, or a reduction in attacks of asthma not responding to the usual treatment at home. The nurses were asked to encourage the families to use their general practitioner rather than the accident and emergency departments for severe attacks of asthma. The result of the intervention was the converse of this, with 34% in the intervention group using the hospital services when they had a severe attack compared with only 11% in the control group (p=0-043). A possible explanation for this unexpected finding was that the nurses taught the children and their parents to take attacks of asthma seriously, to seek medical help early, and if their general practitioner was not readily a-vailable to go directly to hospital for treatment of the attack of asthma not responding to the usual treatment. The parents' perception of their knowledge of when to begin additional treatment for asthma and when to seek further medical advice was uniformally high in both the intervention and control groups and did not differ statistically. The result that was unexpected and of most concern was that re-admissions in the next six months, when the nurse was visiting, and between six and 18 months after the index admission were greater in the intervention group than in the control group. Although this was the opposite to our original aim, it could be argued that this was beneficial and that this high risk group of patients were making more effective use of the available facilities.2(' These admissions to hospital did not result, however, in a shorter duration of stay.
Polynesians have higher mortality12 and rates of admission to hospital for asthma.4 They also tend to have poorer health than Europeans on a number of health indices.2' It is well known that Polynesians make poor use of the available health services, which has many similarities to the National Health Service in the United Kingdom. As less than 60% of the Polynesian parents returned the postal questionnaire six months after the index admission the results of the intervention have to be interpreted with caution. We were unable to show, however, that intervention influenced any of the outcome variables. In contrast to the European subjects, there was no effect on re-admissions in the intervention group.
Other recently reported evaluations of programmes of patient education for children with asthma and their parents suggest that these programmes can reduce school absenteeism, emergency room visits, and admissions to hospital and improve activity. 22 23 The subjects from these other trials were enrolled from clinics9 23 or in response to media advertisements.22 Our subjects were enrolled at the time of the admission to hospital and in comparison to the subjects in these other studies had more severe asthma. Admission to hospital is almost certainly a major intervention in itself as all children admitted with asthma are seen by a paediatrician and treatment is rationalised, inhaler technique checked, compliance assessed, and a crisis plan devised. This major educational opportunity occurred for all patients in both the intervention and control groups and many have diminished the beneficial effect of the educational programme carried out by the child health nurse.
These results were discussed with the nurses involved in the study. A valid criticism was that the outcome measures did not cover areas where they thought they had produced the greatest improvement, such as the child's activity and well being, parental knowledge, and ability in handling an asthmatic crisis.
Less than 5% of children were taking systemic prednisone before admission to hospital. Although this study did not attempt to influence the type of treatment given to the child, the use of short courses of oral steroids begun by the parents may have prevented some of the original admissions to hospital and subsequent re-admissions. This is worthy of future study.
The study indicates that it is possible to improve compliance with treatment for asthma by using nurse educators, but improved compliance and education in themselves may not necessarily reduce admission to hospital and school absenteeism in the high risk child with asthma. Further educational programmes need to be developed and the delivery of culturally relevant health care to Polynesians improved.
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